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Heredity and Environment: 


” Major Findings from Twin Studies of Ability, Personality and Interests 4/ 
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° ; State University of New York at ‘Buffalo 
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i] . 
The relative importance of nature and“nurture has been one of the oldest » 


and most persistent concerns in she REeAE to understand individual differ- 


“ences in eer behavior. Experience offers persuasive eviderice for both sides 


° 


of the sects 28: . : sie 2 


‘ i 3 nS / s 
- On the one-hand: the observer is struck by the great plasticity and adapt- 
a3 " oy 


ability of human beings toa wide variety of environmental pressures. Consider 


the vbriety of primitive aig each shaiat molding the behavior of new 


generations to perpetuate ettenely diverse scetah patterns. Or within our own 


* 
4 


culture consider the pervasive ‘ef ffects of sex role, socioeconomic status and 


racial or scale! group membership on the°behavior of individuals. How .can one. 


- 


doubt that the environment molds behavior and that as the twig is bent so is 


the tree inclined? 


‘ . * ° ry 
_ 


On the other hand the observer. is struck by the indomitable human spirit 


{rising above environmental adversity to express its inner individuality. The° 


n 
long history of man's inhumanity, to man shows that barbarous psychological and 


physical hardships can be endured and the ‘hutan personality will again express 
itself when given half a tance. The human psyche must clearly be made of 
very ne and dials stuff or else’ the species cout nét have survived. Also 
a long list of anecdotes testifies to the fact that behavioral ‘pendundion run 
in gate. much as do, skin complexion and body size and shape. How can ta 


doubt ‘that each personality is in many ways a chip off the old block and that 


i 


blood will tell? | 
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ae Thus, it seems at the°’outset that human personality is responsive to the 
environment, yet has an inherent internal.consistency that is resistant to en- 
vironmental modification. However, as psychologists we would like more. de- 3 
tailed and quantitative evidence for this assertion. e wl ; 

, There are ‘several, lines of evidence that allow the separation of the 
effects of heredity and environment on behavior. These include studies of the - - 
behavioral similarity.of relatives, adopted children, separated identical twins, - a 


: and unrelated persons reared together as well as comparison of the-relative -—~ 


aa , 
similarity. of fraternal and identical twins. In studies of animals~there are 


« 


e — ’ ue 
also inbfed strain comparisons and’ selective breeding experiments. ; , ei 


“ » inthis paper I will concentrate on the“comparison of identical and ‘fra- 
ae 
ternal twins reared together, howevér , to my knowledge none of the conclusions 
‘ ae “ c a , ; 
to be derived from twin comparisons are contradicted by the other lines of at 
‘ evidence. : 


e 


The Twin Method ; s 

| _Twins form a natural experiment that among Caucasian Americans occurs at. 
a rate of about one set of twins in every 100 births: About a third of these 
. xe ' are identical twins with identical genetic material, and two-thirds are fra- 


ternal twins with the same genetic relationship as ordinary siblings, (i.e., ; 


“about half their genes in common). Since half the fraternal twins are of ** 

vO . 7 . . ‘ : = : : P; . 
opposite sex, there are about equal numbers of identies) and same-sex fraternal 
; rs ae . 


twins, which are the groups usually studied. ‘The zygosity of twins, whether 


% they are identical: or fraternal, can be diagnosed with good accuracy from 


ae readily ‘observable physical characteristics such as height, the color, texture 
ae . ‘ é : 
and pattern of growth.of hair, eye color, ear lobe attachment, facial physi- ‘ m4 


i 
genomy, etc. If the twins of a set are alike on ail of these genetically ; 


i determined features the ‘probability is high that they are identical twins. -TE 


. 


. they are definitely different on one o= more, they are fraternal. An added 


? degree ‘of precision, can°be achieved ‘by aiso considering a number of independ- 


ently inherited blood types. ‘ : “4 ° ae 
fwins taised together in the same family are exposed to pretty muth the 


same ‘environment whether they are identical or fraternal, thus, if identical 
twins are more alike ‘on some psychological tyait than are fraternal twins, 


this. may, with some assumptions, be attributed te their greater genezic’ 


similarity. se : P 
: 7 < . Z 4 
Most psychological traits Are. continuously variable, rather than catego- 
“. ical, and the index of twin similarity that is'used with such variables is - 


° 


the intraclass torrelation, .which: in a large sample is usually numerically 
2 ‘ > 0 3 


identical to the .product moment correlation between twins. The intraclass 


‘ ie ie? 


correlation, like a-reliability coefficient, is the proportion of the variance 
of the trait in the sample that is common to the twins of a set. The major 


‘results of a twin study, then, are the intraclass corr@lations for identical 


of . 


and fraternal twins for each trait that is studied. Pe eo me. 
ae - x, 


Since identical twins havé all their genes’ in common and fraternal twins 


have half. their Zenes in common, the difference between the intraclass corre- 


. 


lations for identical and fraternal twins is the proportion of variance © 


‘ 


‘attributable to half the genetic influeace on the trait. ‘Thus, if we double . 


the difference between the intraclass correlations, it would seem-that we have 


‘the héritability, the proportion of variance in the trait: attributable to ° 


heredity. 


cf 


There are, of course, a number of complicating factors.that can distort 
: : b 


a 


‘this seductive simplicity, and these will be discussed later in the paper. 
\ . / 
. In addition to the degree\ of hereditary influence on a ‘trait that is in- 


\ \ 


dicdted by the difference between the correlations, the.size of the correlations :\ 


a a % : i 6 ue . . ye om to —_ 
can also tell us Bonething about the nature of the ss ume need a el on 


, 


ae St ae the trait. . If the salient environmental influences vary. from family’ to family 


« . 


but. tend -to be ‘the same for shigfchstaren within a‘family--such as characterisr 
tics. of he eke. the omg il the community--the correlations will tend 

° to be relatively higher. This is because the common environmental influence on™ 
both vine OE a set will tend to make them similar and thus increase the — 


‘lations ‘for both“ identical "and fraternal twins. On she’ other hand, if the 


= salient environmental énbiudicxs. affect “the twins within the same family differ-~ 


ently the correlations for both identical and fraternal twins will tend to be : 


e - ‘ 
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‘relatively lower. : : c 


The Twin Literature 


e 


. Keeping these .thoughts in mind let us now look at the ‘sort of: twin corre- 


ats 


fy Leet 
lations that are typically foul: Since Galton's pioneering twin study in 


"1875, there have been over i0d published studies comparing the relative aini- 
larity of identieal and frate ‘al twins on a great variety of psychological 


4 


traits. A former student of vag Dr. Nancy Breland, reviewed this twin diter- 
ature up to 1971 and extractéd 756 pairs of intraclass correlations, 2/ oye 
ands 1972). With sone advice from colleagues, Nancy and I sorted the corre- 
auf . ; dations scverding to the trait measured into the broad domains of ability, per-: 
an sonality and interest. ‘Within each domain we further classified them according 
~ ¢ the specific trait. In those- instances in which ; atest was used that was | 

snot known to us or in which the erate could not be unanbiguodsly grouped with 


other studies OE, the same trait, the pobierets te were temporarily discarded. 


This provided a way ‘of organizing a large body of data, although tests with 


o 
° * 


gage oh oo 2/ A list of these correlations with references to’ the articles from - 
. _ which they were obtained is available from the author on request. The corre- 
lations were recorded as presented in the article. About 20 percent had been 
‘ corrected for attenuation; bse rest were observed correlations. 


yoy 


Bi : a0 pds = ” oe s - 
similar names, which we/grouped together, were no doubt’ in ae instances 
a measuring gale different traits. aes eM : » 
| The results eer he ability domain are shown is Figure 1.’ This figure 
—_— considerable v; riation among ‘studies, which is ‘a fact of life that psy- 
. chologists have had to learn to*live with, but there is also a striking over- 
‘ all cinletariey. “The corretietione were predominantly high and perciek. 


showing that twins.tenli to be quite alike in a variety. of abilities. Moreover, 


aie identical twins “tended to be more similar than were fraternal Senne on all 12 
ial of ability. If we corisider the weighted averages vapvanelied by arrows 
y e ; to be one Aatee composite twin study based oh several thousand sets of twins : 
ee € each kind, the: difference between identical and fraternal. intraclass corre | 


iv, 


* aetbn ranged from 125 Sox general LnveHligence $6 «ct for divetgent thinking. 
Figure: 2 shows the Ablogous cesuite for the: interest domain, and the 


picture is. quite similar to that for abilities, except that the correlations 
° ry . os Sy 9 


were somewhat lower. The dif férence between weighted averages for identical 


_ and fraternal twins ranged from 122, for artistic interests to .11 for business 


‘ 


or pavatpedwing interests. f. 
Figure 3 shows analogous results for the personality domain, which are 
E . / Ve ‘ 


3 similar to those for interests except that the horizontal lines tend to be ' . | 
: A ae : ey ; . « amr 
" gomewhat longer, indicating greater variation among studies. The difference * | 
é F | 
between watehted averages for identical and fraternal” twins ranged. from «27 
| 


ane . ° 4 ba 


'. for “extroversion to .19. for masculinity-fenininity. Ps we 


+h 


Confronted ween the remarkable sip Laeey, of results for ability, inter- ‘i 
 eSts and personality’ as well as for the more specific evi within the three 
- domains, one might next ask whether bis. survey of the twin “literature reveals 
any significant difference ial traits or between domains. 
aa ‘weighted composite saeiivd of all twin studies are not appropriate 
, for an ering this question because the different traits were ‘investigated by ‘sf o 
Ke oe ® go 8 BSL ig, 0° 89 han if a= Se asad 


\ 


‘ / ‘ 5 . . 
ences we have noted betwéen different studies of the same trait could produce 


r spurious differences between composite ‘Fesults: for different traits. ‘The best . ° 


. . 


{ 
" ! 
° ad ~-Y- 
“.¢ / ‘ 
it “ 3 . Po . see ra ¥ ; _ 3 
/ different studies using different sampled of twins. Thus, the large differ- ee 


evidence we have on | this issue then, comes tend considering each study as an 


‘e ¥ 
Me . 


ig independent attempt to estimate population values for a giveh ttait. We can 

then ask whether studies of different traits produce results that cannot be 
. e . . ; > % r ' 2 '# . J me ay 
reasonably be attributed to the variatidn among | studies that is observed when re 


* they investigate the same trait. For this analysis each Steey was an equal “a a, 


ee 


_ unit and was nat. wexgnited by its auiole size. aa 7 


i. . Table 1 shows the, unweighted mean covbulaitons for the various traits that ..- 


he, COS : were shown in the previous three figures. The basic data are the same as in oe 


\ 


the aeeteRy: Dur, the results are’ slightly cepeeeeet because ‘the studies were 


given equal den regardless of sample inks We can now ask whether the ae “& 


4 a 
° é . ° t 


observed variation among traits in the average difference between identical and 


fraternal correlations can be attributed to chance. A one-way analysis of -_ 


ee 


variance showed the differences among the traits in the ability domain to be ‘ 
; 4 


not significant at the five percent level. Similar analyses in the interest 
and personality domains showed even greater likelihood that the observed differ= 
i aba ences among t¥aits are due to, chance: Thus ,, the difference in similarity bet- - 6 


we ween the two kinds of twins does not differ significantly among traits within , 
; . are i es ire 
. the three domains. We are now back to the mean difference between identical 


= ty, 


' "and fraternal correlations for the three domains, which for ability, personality | 
and interests respectively were 2, 119 and .18. These three numbers are 4 
clearly not significantly different: from one another. ‘Thus, we must conclude 


~ that a * eis study is‘lixely to find a difference between identical and fraternal 


. ves 5 J a 
correlations of about..20 regardless of the domain or the ‘trait -that ‘is being 
; ¥- . ° : . ‘ 
investigated! 0.1. eects. 


®. 
i 


'. The tendency for both the identical and fraternal correlations to”be 
Ss .& : : : 


* oP , 


"Righer in the ability domain than in the personality and interest domains was 


: Bi highly significant statistically. ° The ‘average correlation involving an abi- 
‘lity measure was higher by about “25 than that®involving an interest or 
. ~térsonality measyre. : oe ge 


_ Without attempting to interpret these correlations precisely at. this 

ee | point, I will merely state what seems their most obvious tap1cation: indiva- 
i dual differences in all-traits of Behaveer s from general’ intelligence to 

: fingernail biting, are due in roughly equal parts to genetic differences sid 

- to environmental, differences. The environmental factors that influence abi+ 


lities. tend ‘to, affect members of the same. family in the same way, while. the 


+ me a) 


environmental factors that influence personality and interests tend ‘to affect 


“members of the same fanily differently. ~~ Si 


. . - s 2 F » 


~The National Merit Twin Study : : / 


= ‘ I would now: Like to digeuus some-new results from twin data that I was 


mainly vanginaihle for collecting. 3 Although the data were collected over 


- ten years ago, some of the results are, in fact, new. Personal and organi- 


zational factors delayed the analysis, and the book containing .a fairly com=- 
6 . ; PPM Se : 
plete report of the entire study was. published only a few months ago (Loehlin 


‘ 


and aiinole, ‘1976). eo , : > 


Duriag the 1960's the National Merit Bee peep Corporation conducted: an. 


* 


‘ annual, tnattonetis testing erogeee in which sick spring a chess hour test of 
educational” development was given to selected eleventh grade: students in most ~ 
“high schools in the United States. ‘Thanks to the support for¢tesearch provided 


by John M. Stalnaker, then Presidént of National Merit, we were able to ask on 


on 
“~ V 


° 


be ae og he SS "ese data .were ee as part-of the research program of the i 

‘ ook National Merit Scholarship Corporation, which was supported by grants from the 

: Ford Foundation, the Carnegie Corporation of New York, and the. National Science 
Foundation: ; : . ts 


a 


st in 1962 was a twin. Se eee 

; 4 : ae 
aS a ; D ye ‘ : 

By paieing twins who actended the same school and who had the same -last 


«- 
“ 


tame and home address we identified about 1500 sets of same-sex twins. These 


~ 


twins were each sent a questionnaire asking. for detailed i adic a number 
Sof hereditary physical characteristics, which were used for Hiaghoete ‘of zygo~" 


sity. Subsequently, blood samples were obtained from 124° ‘gets of these twins, 


and the questionnaire diagnosis agreed with. the dtanncate based on extensive 


blood typing in 93 percent oe the .cages (Nichols and Bilbro, 1966). - Usable 
. ’ : ; oi : a . 
‘questionnaires were received from about 1200 sets., be \ ‘ 
’ fy. Pia eS Be mp 8 : . sets \ 
we These twins: were then. each sent an additional packet of questiotinaires 


. 


concerning: their behavior, .attitudes, goals, interests and personality and a- 


~ 


. ‘ a ate we / z Be vy 
separate questionnaire to be.completed by a parent. The packet contained the 


F a California Psychological Eayenhory and a long questionnaire developed speci- 
fteatly for the ahudy that together ada about three hours for each twin 


to answer. Complete data were obtained from 850 sets af twins,‘of which 60 


e . 
e 


“. percent eave dlagaeaal identical, and /42 Percent were male. 


ty Ey This proceduce’ yielded data on a large rush ee of sets of same-sex twins, 


all about the same age with ‘ack set raised together. in the .same family. These 


twins’ are, of course», noe representative of _any specific group to which aecmaies 


“tical enevadizattons night be oo however, comparison with available norms 
suggests that they nee not particularly unusual in ‘any ‘respect except for 


being’ twine and for being’ National Merit test takers. Like other National 


Meritr test participants, they averaged about one standard deviation above high © 


ss ’ gchool students in general on measures of scholastic aptitude. They showed 


” 


' ‘about the same variability as students. in general on tests of ability, person- 
‘+ ality and interests. Except for the ability tests all data were obtained via ‘ 


mailed questionnaires. Checks of internal consistency of the questionnaire 


; : : , responses’ ‘and comparison of, reports of the same information, by. the two twins 


ye. 
4 : ry 


~- 


an théir, parent: ind teate thag ‘the quest ionnaires_ve were oo i lal Ys o- : 


of calinae ‘students, | ~ eo. a oe aS ae 
— 6 — ; : . . ‘ " \ ws e . ‘ 


.+ Three years later, in 1965, a second’ twin sample was obtained, _ ‘The twins 


tes 


: among, the speed 00, 000 paSbieerente in the 1965 Natiofal Merit testing pro- 


e need, a identified as 1s part of et broadér question about: birth order. “The 


;same-sex twins from this, tes¢ing were sent a revised form. of the physical aS 


1 aCe os aemblerey qubactonnaice from which 1300 identical sets and 864 ftaternal sets_ 


% ‘ 
of teins were diagnosed. About two years later David P, ‘Campbell, then # the T88 a 


‘ 


iiniavetee oO, Minnesota, mailed these twins thé form ‘of bie Strong’ Vosatdoual = ie 


Interest Bl nk ‘appropriate for their sex. Usable dérone tests were. obtained 


from 669 maleéxand 949 female sets at twins’ of which “61 per- ° «! ok . oe 


. 


, cent were ie dtagnoned identical. As in the 1962 ‘sample, females and identical 


twins were somewhat more. cooperative in providing data than were males and | 


. i. . or 


: "fraternal twins. u BTS Se . ? 
a ; “The divers’ data on these two large twin sanples lend themsleves to a 
i, number of. different analyses, but heré we will limit. our attention to the 
: “relative sinilarity of .identical and. fraternal twins on the various measures. J 4 ‘ 
Ali told, date were available on the 1962 sample for over 1600 test scores and . 
Sukattonnatee ties » and the computer obediently ered, ee intraclass correla- . 4 


‘ zB 3 ‘i , - " oi bs ¢ “ 
‘tions for all of them. e3 a f Ho 


pig ferences Anong Traits 


; . 
x 


to 5 ahs When the correlations for the najor scores répresenting ability, person- © 
, “ality and interest are plotted oh the figures showing the results. of ae stu- 2 %. 38 


ae they blend right in, and’ the present investigation could-well serve.as ~- > , 


“the modal twin study. Our attention was ‘then directed to a more detailed - ae 


“estat betwee ia Ant “fraternal correlations, and thus’ the heritability, é 
is ‘about the ‘same foe all psychological traits. 5 
: me aa ne Sage . 
“ae ~ Te study thts question, John Loehlin performed ‘a series dat anflyses that ion 
iy Cn cae 
took advantage of the relatively large sample of tyins and the’ “Siversity. of. 


‘variables in this ‘study: ‘Jobh' s ubnoneias method was to computé estrelations, sf me ‘ 


- Ur : 
for a variety of variables: separately. in vandom, ‘hives of "the twins” of “each | a os 


“4A ry 


_sex and to: look for agreement between random halves and between sexes in the ‘ 


; rank order of differences between, the correiation? for thie two kinds of twins: 
‘ 4 


In this way ,” ‘Gny. tendency’ for some traits to show consistently larger differ- , 


"is nepiet identical and fraternal correlations Phan’ do other traits ‘could 


- be detected. Traits with high heritabilities should ‘show dave differences. 


. 


and those with low heritabilities should show small differences in both random 
haif-sarpies.. “. , re eS ee . 


, ‘ St 


OS This eathod cannot simply ne applied to the entire list. of 1600: variables, 


| : 


ROCAUEE. of the large differences among them in reliability. Unreliable , 


variables would tend to have" consistently low SEeaeTAGeAUe with correspondingly 
small differences between them aaepty because of ciate -low reliability. 
a8 ‘9 @ 
‘, ° The first application of tia éaniie~hal? method, then, was to ‘the 18° 


. standard scales of the California Psychological Inventory, which do ndt difter 


’ greatly ji eliahaitey. The’ scales were ranked in terms of ‘ve size of the 


: . 4 
us differeice between a a and fraternal correlations in random ‘half-sanples 


o a 4 


StF each sex. There was no agreement - in thege ranks between sexes or between | 
‘ eariden teikuadeteec® The average Spearman inte correlation was -.05. There 


was also no agreement between the rank order of the CPI scales in this study 


e 


with ‘that reported in a ‘previous twin study of the CPI ‘conducted by Irving: 


Be 


Gottesman (Gottesman, 1966; Nichols, 1966). ° a , 


° 
2 a: 


/ 
> a | 


ee the 1965 sample, a similar. randon-half analysis was ‘dotte using 88: - 


Strong Vocational Interest lank scales for nales ‘and 69 scales for females. 
Again there was no agreement between random halves in “the Yank: ender ‘of the 
‘ scales in terms. of the difference between inegbicat and fraternal correlations. 


~ There was also no agreement between the Fank order of identical-fraternal 


ifferenges for ‘the five subtests of the National Merit Scholarship Qualify- 


“ing test either for the two sexes or for the 1962 and 1965 _ samples. However, - 


; ae this t may ‘rot be eapeciarly non these subtests are highly inter- : ee 
ve ” . Ke ; * “A 
a correlated.” i : a ; Ag . 


on _,Torgive aly, dtfferences among ‘traits the ‘maximum chance to show them- 5 
elvis, oue should es as diverseta eet of variables as possibic. For this % iy 
purpose John ost: performed. a series of chuster analyses on all of the 1500 

or so isda Tionattinn items available-on the 1962 sample to _ develop a set of ; ioe: +s] 

: soe 
Naver ‘clusease, each with reasonable ingernal consistency. This process a se 2 
‘iad otal 70 clusters in which no variable was in more than one. cluster and every - 
eae ina cluster Sorrelated at least +30 with every other. « The number’ of : 


‘ 


variabies in the clusters’ ‘ranged from 3 to 13 with a medtan. of 4. .-Although 
2 the ouster were formed Ou an antivaly statistical basis, in ainése. all cases ° 
the content, yas  tatey homogeneous and readily interpretabie. There,was! great . “a % 
diversity. of: content among da 70 clusters, which included abifictes, dnbetiaty 


= lite goals,. self-concept) ratings,. idealzself ratings, activities, descriptive 


adjectives, physical complaints, attitudes and cri eens. 


od 


Differences between identical and fraternal intraclass wottrelations were % 


’ 


‘computed for the 70 clusters for random half-samples of odin and fenales. * get bat 


é ve | \ mn 6 


* There was no’ agreement between Sexes or random haif-sanples in the rank order 


cae of ‘these differences: The average Spearman Sank order cofrelation was .02.... . 


This, it seems that it is auite difficult to find evidence of Revates 


° ft = ‘ 
a eS 9 genetic involvenent: with caus psychological traits than with others, even with 


4 : ‘ 
bee . , ry \ i? 
tr . F ‘ ‘e tr oe 


ee a - “ , “ay nets es “Az Fi her 


the ‘relatively large sample of twins ‘available ‘for this study. x 
Rag te 7 -In a final attempt to find such evidence we looked at differences between 
4 “¢ a yo a ( +. : ; 
‘ identical and fraternal twin correlations of individual CPI items in random 


of 


tial f-samples, To ‘eroid, the difficulties presented by low item reliability, : , E 
we selected only tien CPL items that: could stand: alone psychometrically. 


a eal ‘Goldbetg ad Rorer (1964) Shtaiued., 3 to 4-week test-retest data for the CPI 


a s = ‘item, pool for three ‘samples of college students ranging in si gi to» 

eh 179. We iced only sere itens that had pateratant. reliabi ty . coef fi-. 
i cients of at. least, 50 ae “each: of the three samples. There were ie Such 2 A , y 
y, =) " highly. dependable items. ate os : sh oe 7 ee , peo A 


A 


% ; 
; a “Next y we sorted out, a aa among’ these reliable items those in which the rs 


ic + 


Pie ae? idtracless correlation between identical twins was at least .20 ‘Wigher ‘than 


that between ftatérnal twins ("high-dif ference”, irene) aad those in which either, 
— _ the correlation” between \identicals was no more’ than: 02 above that between. fra- 


6 ‘ 
> . vye s 


ternals or the fraternal correlation was higher ("low-difference" ivems). This 


J - 
‘ ar . os 


\ 
procedure ‘was “Earried out’ separately “in the two random halves of. the total 


. 


sample. The doawedan was simply: “are high and low identical-fraternal differ- 


sgdeda candi stadt atone ese of puevteulan: stieds or are we surechins’ chance . 


oe. 


of oT sampling fluctuation?" é coe 8 7 


There were 55 and 54 dtems. meet ing the criterion of high difference in > : 
* ¥ a rar 
the two aca as and’ 38 and. 31 items meeting the criterion: Of bai a anal : oy 


i . 


erfce. There was a significant tendency for the low-difference ipeie ‘to be the. ] 
5 ae : 


same in the two. half-samples, howéver, there was no such tendency for ene aie 
* ~ Bes CRATE : 
difference itens. Eleven items had low “dff ferences. in both. half samples, and 


: * 
uh) $ * “i . 


} only 6. 6 waite be expected by chance, : Pag ; = : * 


ae ~Among ‘the eleven ‘items showing a Low difference és both half ‘sampled! were | - 


4 7 


Eg several: expressing social “stitodun: and this ponbene did ‘not occur: among the 


. 5 Fs “ 


, : high-differeice items. These items ‘were!’ “WA person whe. doesn' t vote is is 


o . #3 « 


‘ Cy] c 4 o 2 ; 

good citizen," "E do not liké.to see’people carelessly dressed," "I-believe : 
: ers . > 

women should have as much sexual freedom as men," and "People have a real duty e 


> to take-care of their aged parents, even if-it means:‘making some pretty big 
Ose. es ‘ ; XN » as v Ay cal 

@ sacrifices." ar 7 1! 
< : e ; a F 


& - a With ‘this hint we noticed. that eleguhere in the questionnaire individual - 


*-*Gtems concerned with attitudes toward racial integration and, federal welfare 


programs and with belief in God also showed low differences. ™ 


ae : Thus, Enete is some evidence six specific social attitudes are. less de- 


pendent on the genes than are most other ‘psychological traits. It is sonevhat 


- @ 


Kganeurens to find that identical twins were not consistently more ainiide 


* than were fraternal twins on everything. Otherwise we might have to entertain 
- ; : ; o = — 
,a-hypothesis about some special ESP or perhaps colusion on questionnaires among 


; oa _ identical twins..--In this vein we might note with some e feeling of relief that ’ 


& se sa nee rincomiieas emen temmem 


the identical twins were not noticeably 5 more alike than cha fraternale on such 


, items as reports of the size of their didah beak class, the site and urbaniza~ 


1 é tion of their home Eun or the presence of various. items in their home. 


ry 


ct . Although there were practically mo dependable differences among psycholo-- 


gical traits in the difference between identical and fraternal correlations, the 


size of the correlations Wid differ: reliably among trait domains. As ‘in pre- 
vious studies, correlations tended to be higher for abilities than for person- 
*.. | :> ality and interests. sg et r 


- 


-° 


bas ji Interpretation of Twin Correlations. | ~ . ; 
, Table 2 shows the median correlations obtained for several major groups of a: 
variables. A random Aelepanehe ie hte showed that the difference Between ; 

identical and fraternal correlations ie the various. axien of variables was - 

not depandabity detferent, although the varying size of the correlations, (e.g., 


4 


~ * _ the mean correlation for the two kinds of° twins) was dependable. We may now 


14 


_ attempt to interpret these correlations in more detail. 


First we should adjust the correlations for two known sources of error in 


. 


the study--the variables were not measured with complete reliability and the 
‘gygosity of the twins was not diagnosed with complete accuracy. Table 3 shows 
the correlations corrected for these attenuating influences. . The reliability 


‘éstinates used for these corrections are shown in the first column of the table... 


r e 


. The best estimate from the blood studies mentioned above is that about seven 


percent of the twins. of each kind were misdiagnosed, and the correlations were 


adjusted for ‘the effect of these errots in diagnosis of zygosity. The effect 
ofboth of these corrections was to increase the observed correlations. The 


' difference between. the corrected identical and fraternal correlations is now . 


, 


about .30, which. implies a heritability of about .60. Because the heritability 


J 5) 


, estimate is subject-to sampling fluctuation and is fairly sensitive to the 
estimate of the reliability of the test, we should probably not state this 


nord precisely than to say that about’ half the variance in these traits, seems 
: \ : 


* é 
2 


Zé F 
to be attributable to genetic- differences. 


« 


Additional correction for assortative mating would not change very much 


~ 


the heritability, estimate--for personality and interest measures, where quite 
‘ : z ; 


: a = - 
low positive correlations between spouses are typically found, However, 
1 :. 4 
husband-wife correlations on the order of (40 to .50 are generally reported 


for general intelligence (Vandenberg, 1972), and allowance for this would in- 
; é 


crease the heritabildty estimate for abilities to about .70. 


? 


4/ = ‘The correction for unreliability of measurement is. 


= 
” where r, is the corrected correlation, r is the observed ‘correlation and x, 
_ is. the reliability coefficient. (Footnote continues on page 15.) . 


ism op 15° 


i ¥ ’ 


“YS 


RL ; ae F \ 
\ ‘(continuation of footnote from previous page) 


The correction for misdiagnosis is 


~ (py ey) , 
l1- A 


*. ; ov” 
where r oMZ is the corrected correlation for identical twins, Tuz is the corre- 


lation for identical twins (corrected for attenuation), Tz is the correlation 

for fraternal twins keatracted for attenuation) , and Cuz: is the proportion of 

fraternal twins that are erronenously’ diagnosed as’ identical’ The comparable 
formula for the fraternal correlation may be obtained by reversing the MZ and 


DZ. subscripts. ~ re 


The heritability (h) “Gs 


Ll--t 

g 
where r_ is the genetic correlation between fraternal twins, which*is assumed 
to be .50 if there is no assortatiwe mating. With a correlation between 


spouses of .50 and a heritability ‘of .70, r, becomes .<57 (Jensen, 1967). 


= 4 
There are additional qualifications. that should bée-placed-on-herttabitity —— 
_ calculated irom twin correlations. Non-additive . genetic effects (dominance 
and epistasis) are included in the heritability figure. Thus, it is often 
” described as: "heritability in the broad sense," the total genetic. effect, in 
contrast to “heritability in the narrow sense," which is the heritability that 
would be realized in selective breeding. Variance attributable to the corre- — 
lation of genetic and environmental influenées is also included in the heritabi- 
lity figure, This correlation might be either positive (those with the more 
favorable ‘genes are exposed to the more favorable environment), negative or 
acurvilinear (those genetically extreme on a trait are influeifced by the environ- 
‘tent to be less extreme). Other complications, such as differences in the < 


intrauterine’ environment for the two kinds of. . twins, -have also been suggested. 


tm 
. » . e 
, 


Some observers have cautioned that ‘the greater behavioral siutiantty of 
-identical er “may be die in part to a greater similarity of their environ 

3 ment TAEDAR than of their genes. Reports by the twins and their par€nts 
thadeate that identical -twins do in fact spend more time cogether, have more 


similar early experiences, and are treated somewhat more alike by parents than 
/ / . s t ~ 
are fraternal ‘twins. However, this does not ‘seem to be a reasonable explana- 


tion for their gPeater psychological similarity... Within twins of the same 


/ a 


: type, greater ‘eintiavity of experience was not associated with greater. simi- 
: Taptey on’ the psychqlogical traits with which we are concerned. .In other words, 
- + the difference in similarity Gf environment that has been noted for the two 


kinds of twins does not_,appear to result in corresponding differences in psy- 


. 
. 


chological similarity. Thus, the best éxplanation for the twin data in our 


. 
x 


- ; ; - : 
study and in.the literature is that about half of the variation among people 


-,in a broad spectrumjof psychological traits is due to differences ‘among the, 


people in genetic dharacteristics. 


\ 


There is at deur ne -theory which suggests that under long-term evolu- 
tionary conditions one might: expect traits to tend toward rougfily; equal (and 

_* moderate) _heritabslities. The thedry derives: from -argunents-outlined by Allen 
(1970). ‘Te holds that, if. the heritability of'a trait is. low, gene mutations 


’ ry 


affecting the trait will‘tend to accumulate, increasing its genetic variance. 
tien thé genetic variahce becomes large enough relative to che tnomientat vari- 
ation so that the heritability of the trait is appreciabte, stabilizing natead 
selection will begin to: operate on the trait to slow and soabiigibe to stop - 
further increase in its genetic variability and hanes ta hold heritability at a . 
“ stable taved: If relevant eavdeorcental, variation:were to decrease, the trait - 
heritability would temporarily rise, permitting selection to act more effectively 


..on the genetic variation of the trait, bringing the genetic variation (and thus 


47 


e 


j “~ . 4 ‘ . -y ; . 
the heritability) hack “down again Generally speaking, then, under this hypo- 


thesis all traits tund roward moderate levels of “heritability because the 


genetic component of vartation of ‘any trait tends’ to increase until the pro- 
-cess of natural selection can "see it" against the background of environmental : 


variation present and hold it stable. This suggests that differences in the 


ry 


importance of difterent traits for reproductive fitness will principally be 
£ 4 or 


“ 


reflected in’ the Lotal amount of variation present, rather than in the relative 


proportions of this variation, that are genetic and environmental. trait , 


that is critically, Iupdetiant for reproduction will show little vari lttion among. ~ * 


individuals and 4 trivial trait will show a lot, but ,their heritabilities will 


. , ; i oe 
be about the s.une. / f ‘ caer = se "3 4 
| ; : si 3 . 
Fort this mechanism te work, the general ‘level of environmental influence 4 
on any given trait must remain fairly constant on the scale of tens of thou- as 


ae « 


sands or-hundre |. of thousands.of years on which human biological evolution “ 


‘ : @ e e 3 i 
takes place. le specific environmental influences need not always be the same, 


but’ their general jevel of impact must remain fairly constant. On the face of, 


‘dit, this does not seem. very reasonable. The tremendous changes in the’ human 
ee al 


— 


that fudustrial ization has’ produced over the past several hundred 


environme: i 


years must certainly have changed the environmental impact on human ae 

Af only by reduciny the privations aint n@xious circumstances that would seem: 
5 > jae : a? , 

_ to characterize life in-the wild, But we must remember that we do not know % f 

what the mnajor.environmental avents that produce differences in human eiadi 


ality are: [i the critical events are prenatal biological factors, or basic as 
3 ne Grd hy ; - Coney 


parent-child emotis:nal relatfonships, or the like, or if they occur in some * 


relativels short critical period Lt may be reasonable to assume that their s 28 


S/o tertins thie ic why sexual Libido and love of children are 80 wide- 
spread while ‘ave af statistic: ts only as strong in a few of us’. - 


a 


_ impact hae remained fairly constant over -the ‘natal 


bid 
~ 


tt ‘has been customary fot those discussing the heritability ‘of human be- 


ee to ‘ine out that the heritability’ qoerbincent is a population 


statistic that is" specific. to.a given group at a given time, and oe has been 


suggested that habteabiliey May vary widely-even among sub-cultures in the: 
a L United States. The ian line of dxguint, on the othet-hand, implies that — 
= "the genetic and sqvaronmentel factors Fesponsibie for individual differences 
<3 are Sah es basic prope es of the human condition, - “ant ‘the vine would expect 


‘ ‘AS «, 


to find roughly ‘similar “Yebitabilieies. -over a fairly vide range of circumstances. 
Pn ee 


Des 


‘ 
4 
. 
ry 


Enviroumental Correlation’.’ . a <a ae i 


‘ 


. aa : y te. — 
Another perspective on the chafacter of relevant environmental factors may 


be obtained by considering the different levels of twin correlation prevailing. 
= te NS ge , 2° we ao - so 

: 
o in different trait domains. Assuming that the degree of genetic influence 


ee 


catisiing twins to be alike is- roney the same ray all trait domains, the differ- ¢ 
ences in ‘the level of correlution (the. average'of the sorrelations for both , 
kinds of twins) in the various domains tan i be attributed to ‘differences in ia 
similarity of” Jvivendeurel sinfluences on the twins of a set. ‘Thus, although 
we 4 not baw onettieariy what the “environmental factors are, we, can say some- 
thing about: the dégree to which they affect twins raised together dn ibe: none 


family in the same way. More precisely, if we know the heritability, we-tan . = 


a Milt ‘ pee . 

, calculate the correlation between twins of the salient environmental influences 

"3 ‘ ’ 8 ™ . 
SEEEEEEEEEEEEEEEEE 


. 


of If any trait has a higher heritability chan most others it would seem 
from the accumulated evidence, ‘to be intelligence. Since selection for a ® 
_trait reduces heritability, it has been-argued that its high heritability in- ‘ 
dicates that intelligence, as currently measured, has not been subject to strong 
natural selection in man's evolutionary past (McClearn and DeFries, 1973, p. 
254). A more likely explanation is that the variation in environmental 
influences on intelligence has been greatly reduced in tecent times. 


: — are -implied by the intraclass: correlations./ These environmental corre-, 
lations for the various domain are shown in Table 4. Separate estimates of 
i the same environmental correlation were obtained from the intraclass correla- 
tions for identical and fraternal twins. The chird columi in the Table shows 


se ; 
the average’ of these two estimates. These environmental correlations indicate 


° 
. ° 


. the degree to which oe environmental influences Rha prodiice individual 


Ser3.4 “aah aereness = the evade; whatever they may se Kee the: ‘pane effect on both 


‘, twins of ie w6k: ; aa _ a: re. : , # 
a i ; a tee * 
i , ‘These environmental correlations ae _Subject to sampling fluctuation, as 


; a ne stiown by the different estimates speatiea from the two kinds of twins, and 
they are wien “Somewhat sensitive to the eavieiie of reliability that was used 


7, in correcting. the correlations for attenuation. Thus, small differences bet- 


5 j ’ eee i © a 
ween traits ‘should not be taken too seriously»— There was a very clear tendency, 


pear. 7 ‘however, for abilities and activities to tae high’ diutrormenta movselapions 


and for personality and inRareees ‘to have low anviconnental correlations, ‘a 


finding that is asuadatent with previous twin studies. | 


It is not, difficult t to “accept the high environmental correlation for abi- ° 


léties and ‘activitiés, since one might reasonably expect that the relevant en- aae 
° 


> . 


vironmental inputs would. be associated with the characteristics of the. parents, . 


‘ 3 eu 7/ ‘Under certain asaple assumptions, ‘the pheonotypic (observed) correla~ 


tion (r m is’ the sum of the ane (r, ) and environmental (r, ie Sgeretettones 
sihahiced by the heritability (h 2). 

! : : ee. 2 J ae , ‘ =" 
; ie r+ (1+ h) 4,, ; , 


and therefore,- 


ve hone, the school and the community, all: of which are the eame for boti: 


twins of aset. . ; ° 
; \ : 
But what about: the very low or even negative arkeiation between twins in 
* the environmental influences on personality and interests? Can this ‘possibly 


é 


be true? Surely such factors as obs. parents’ child-rearing philosophies, and 


ee ". the psychological ambience of the “community and the. home have some influence 
a ao 


ap A 
ae . on the ‘development of personality; and these chings are. the. same for twins” 


me reared. together. ‘In fact, almost all of the. environmental antecedents ‘of indi- 


vidual differences in personality that have been suggested by psychologists , | 


and others are the same for twins reared together. a . 
a One ‘possible’ explanation of this paradox” lies in the eparitel environhental 


aituattod of ‘twins and in our EOLASRER on dae -Weport aeadeues va personality. 
7 “ / , aaes 
Each ‘twin has the ates rta as a taal part of his ie idle and this may, “<i 

. - f os os : : / : = 2 
lead to competition or to contrast ‘effects between them. If a ‘twin's referénce © ane 


. 
e ¥ 


point for self-definition is the other twin, and ‘if others around him are con-" 
ginually contrasting the pair isinbiexs, it seems 6 plausible that they might end 
up seeing themselves ‘as much less similar in personality and inkerears than 


Say actually are. Since our personality and interest: measures were all ‘based 
7" a 


on "some dort of self report, such a contrast effect could mask the similarity 


seoduweas b the common.environment. This hypothesis obtains some support from ° 


the fact that A a ree self-report measures, such as the crl and 


Strong scales, show positive environmental correlations, while the more 


aes oe / 


direct ratings of self concept show negative. envlronmantal correlations, 


There are, however, at lea 


wae 
three arguments against this explanation. eatin 
Ya 


’ 


1) Some ‘twelv> twin studies in ‘he lixerature have dead non-self-report-mea- 


sures of petaonality such as hypnotic susceptibility, musical preferences, 


‘ 7 ; P ; ‘ 
flicker fusion, auto-kinetic. movement, speed of\decision, free association, 


social intelligence, and color-form movement, - 


Zi 


The unweighted average. intra- 


class correlations for the more objective personality measures tee these stu- \ 


- dies were .47 and .30. These correlations show the usual ieee ies between 
° a Se pe 


they Sei 

fy correlations for Adentical and fraternal twins near .20, bupiyiele near zero’ |, Sh 
oe estimates of environmental ‘correlation. 9) One would expect. that the contrast 
Se __ effect would vary in some systematic way across personality traits and for the 


two sexes, but no such pattern was observed. 3) The degree to which twins. of 


_the same kind tended to associate with each other was unrelated to personality 


differences between the twins, although one might expect a strong contrast 


3 ‘ ae epee eras et. 
effect. to be sensitive to the amount. of contact between the twins. | 


. 


Another possible explanation for tHe low environmental ‘correlation is that 


environmental influerices on “personality are actially highly. variable situa- 


‘ sonal. factors, If the ways in which environment ‘affects .personality are suf- ; 
* - a 
: ficiently cote, panbingesk and subtle, they could. appear random in Pid 


arenes on, twins within a family, which is | they, Ain fact, do seem to ; 


appear. ee =i 


_} . The present state of psychological research is such that it is difficult 


-to find uncontested evidence showing substantial, enduring effects of major 


ar ais aed = i 4 
environmental variables on personality and interests. that i the im- 


ppeteige from twit studies that auet ‘environmental 5 cima ‘are highly soenitios * =, ee 


6 


- if not actually trivial, events. I have ales ; not béen able to esha good stu- 
t. dies of the similarity in personality of unrelated children raised together and 
. of twins or padinary siblings raised apart, which might help: resolve the issue. 
- Studies of family sande ladice haye inthe past been mainly the tool of those 7 


~ interested in génetic: influences. , However, resolution of the current: paradox 
’ . * 


might throw new light on.the nature of environmental influences as well. ' 


~ : ‘ s i \ ; "4 i z a 
‘Implications . acess  \ 
+ Having assembled and reported all of these data, tradition now entitles 


me to make somé- considerably less rigorous comments on their broader implica- 


° 


wg : . * oa J ; | ; ‘ . 22 


“4 atid remedial- programs at the college level’ are on the increasé.— 


a 


tions. From the many implications that deserve ‘comment I will select .two. 


First, if we are to understand human individual differences and perhaps 


1 


septrea predict and control them,‘ we must not- ignore the’ genetic mechanisms. 
~ Psychologists have ceoued in recent years to Reser environmental explanations 


for andividual differences, and most of our eeenareh sue applied ‘attempts to” : 


- 


change Levies have been directed toward the environment’. However, the data y 


m, 


/ 
seem to Gilet that this excessive environtientslism is ignoring at least 


z 


‘pale of the problen. ‘Thus, I suggest ‘that increases in, understanding of indi- 


widval differences will be more Fc if. sdaseas hypotheses receive meg ay 


~ 16 


equal time. ;, , - 


. 


‘@ ” To take a concrete ‘example, let us lok at attempts to‘ ena the recent 


decline in average student aptitude test scores. The ‘ averagé score on the 


. 


Scholastic “Aptitude Test and the jaavices College Testing Program test has 


been declining steadily for over ten years, and the accumulated decline is 


- 


substantial--a quarter of a standard deviation or more (Munday, 1976). Public 


aktephiog was first attracted to he decline in scores on ‘the SAT, but Subse- 


quent reports have shoyp sul the lower average’ scores are very widespread. 
. oud : 
They are found ath most ‘state testing programs in elementary and secondary’ ' 


_ schools, ih noth suburban and inner city dreas (Armbruster, 1975). A decline 


2 “2. , i 
has also mare obsérved in some tests of the National Assessment of Educational » 


Progress: auti in Canada Gameday, ae be ‘ " 
The decline, which apparently cannot be accounted for by artifacts of. 
the tests or by change in the pool of students tested, has already had ‘mport- 


ant practical consequences: Colleges have lowered their admissions ‘standards’ 


8/ But there is 


a more basic psychological question. Does the score decline represent a-'- 


eh 


“8/ New York Times, March 7, 1976. =, $s 


230 


national. decline in ses aes If so, what is causing it, how long is it 


" Likely to. continue, a aig if anything’, ‘can be done to change it? 
¢ / 
A great variety a explanatory factors have been proposed. enhiese include ~ 


characteristics of the ‘schioslia, such as: changed curricular emphasis and in- 
creased puradenivenses; characteristics of the’ society; such as television: and 


east “qe dnereasing use sof drugs; and characteristics of the home. such aé& changing 
oan * “_ . 


. 


sibling configurations and the increase in working mothers (Harnischfeger and ° 


‘Wiley, 1976; Zajonc, 1976). “these ‘explanations have two things in common: 1) = 


they are all environmental, and 2) t ey ‘are, with the exception of sibling . 


configuration, unaccompanied by evidence that differences in the proposed 


: oo : é eae . 
- explanatory factor are related to individual differences in intelligence. This 


/ 


¢ is a good example of the sucteak: enufvonsentaliot bias--a tendency to orefer 


environmental explanations and to argue. persuasively for them. in the absence 
"at 
of strong evidence. I.am sure~ that’ ‘some researchers have bonsidares genetic 


explanations, bye tl have not encountered them in cianaanite of har daydhitoe 


‘ gical and educational litérature or in the popular articles that I have read. 


- 


There® aes however, a long history, of veraadch on intelligence and family. 
size that fad been largely ignored in discussions of “the current decline in ake 


test. scores. ‘One reason for this oversight may ber chat” the decline has been 


. hoy 


"observed. and discussed primarily in -an-educational 1" context, and, as‘a result, 


: — ne hedge een 


it has often not been ‘een. as a decline in. intelligence. Most discussions have 


Me 


been in terms of operational evbhemisins ta as academic performance, reading | 
skills, ‘yathematical ability, vocabulary level, and the like, but the large 
conmon“element in-all of these measures is what psychologists call intelligence, 
' Intelligence Likely has the highest heritability Of, any psychological 
’ trait, and it should; /therefore, be dncateaye to selective\wating. A Snore 


: Q 
rae won 


lation between intelljigence and number of ‘siblings on the order of -.20 has ‘ 
a cer gees ' ‘ . . & y ss . in vic 


« i = f 


0: . ie 


: Pi ' been reported by -4 number of investigators in the United States and. Europe 


over the last 50 years or so, afd a similar pesult yas found in the National - = 
“Merit testing aon which re 1965 sample of ° twins was selected, . ‘Thus, those 


, families that tend to produce higher senpias children tend to produce fewer < 
of - them and sla that tend to predicg lower senting cildren tend to ical ‘ 
: a Sy 
; gs a7 ee ag 
ee more of we. From this; one would sexpect average test scores to decline, ; 


yet up until about. 1960 average scores. were increasing. It was argued that .’ 


' ‘Te 


5 eae ‘urbanization, the ‘Jengthentiig of formal education and ‘increased penetration of = 
iw : the communication nadia were masking a genetic decline. However, a nore. widely ; e) 
. Re accepted SepAanneten ‘Of the paradoxically rising ‘scores came at “about the time ~ - 


the scotes were: reaching their peak. ‘Articles published in 1962 and 1963 


’ 


4 - 
ee _repgrted that when a ‘total population was studied, including those with child- ; } rs 


less farriages and individuals sever marrying, there was actually a. aspen 


poateive correlation betyeen anbebiinense and rhunber of children Produced, _ 


e 


/ ; a : t 


_Bajena, 19633 Higgins, et al, 1962; Waller, 1971). ; oe be 
This positive correlation between intelligence aud fertility 3/ was cpeewven’ 2 ee 


te * ime 


y- 
a samples of several hundred people in ciara and in Michigan whose families 


were complete before the onset of the current decline. Since then we have~ 
3 ¢ ap , . 
seen the post-war baby boom, the advent of oral ‘contraceptives and legal‘ abor=" 


« 


‘tion, and the current seckening birth rates. *Wieh these upheavals in birth “s 


+ Patterns _ it is possible that ‘the correlation of intelligence with fertility has" 


'. changed Sten positive to negative, and is the major factor responsible for the 


a Fe’ 30 : “ys 


current decline of average test scores.— 


9/ A diologist reviewer advised that’ "fecundity" is the preferred term 
for number of .children. produced, since "fertility" implies the capacity to have 
children. "Fertility" is used “here for consistency with usage in the litera- 
ture and by the U.S. ‘Census. * : ‘ aan 
hen age . p # = fee items ‘ a we 
“10/ Another genetic mechanism that srobatily affects intelligence is . 
“heretosis, the increase observed in traits that have been subject to evolution= ~~ © 
ary selection when different strains are mated.’ The panmixia resulting from © . 
Cespeanke 10 continued on page =) 


25 e : a4 


“To! test, this hypothesis we would Like. to nave recent data. on intelligence 


2 Nie 


“and number of children produced fom a- representative adeple of the population. 


These data are not current svemianaas howevet, the U.S. census “paticens- ye ‘o 


eo - r ¥*, —_— 


’ data dieing education and number of “children. For group, comparisons years-_ 


” ; F - a 2 
: ES URAL Ree ee can serve as an indicator of intelligence, and, in its _ : 
: { .own right, education-of-mother is substantially correlated ‘with mggsured- . : s 

j es inteLligesice-of-chid whether or not the asihee pabianiy raised the child SAGE 


(Honzik, 1957). .O£ the age groups used in pis census nape E Re the range. 35° : 


to to ‘is most ' appropriate for our purposes, isan the fanilies of women this ” 
— ° 


age _are practically ‘complete and typically contain children ‘in their-late teens 


where: the score decline has been: most, clearly observed. Table 5 shows birth es 
rates by: eduication, for women of this. age ane 1960,. a year near “ ‘test ‘score _ 
t 


_, Bethe “and ‘for 1974, the latest year avaiable. In 1960. there’ was a pronounced ‘ Z 


+ Tome ” tendency for wémen dith more education to have. fewer children than did those ES oe 
* 7 Da : 
oo . with less education, Birth rates increased for all educational, ‘Tevels from ii. aa 


" 1969 t6 1974, reflecting the higher post-war. birth dates; but the largest 8 = 


'. increases were among the lower educational levels. With the exception of the . : 
ae ae 8 , Palneavesy, small. sroups! with esgne. or less years of ecucation, the change in 


birth rate deorsuned monotonically wath increasing education. Thus, the |, ao 


negative correlat: on: of education with fertility ‘observed in {60 was mo ° 1 


- nounced in 1974." his finding tends to support the Proposed, genetic explana- rama 8 a 
2 ‘ ’ . 
tion for the reeent test-score decline.. od zt , ust 
ahs : lay the increased ‘immigration of diverse groups into the U.S. arowid the turn 


: ede the century may be. largely Yesponsible for the large. increase in intelligence . 
that vccured here between the two world wars ‘(Tuddenham, 1948) Since hete> . 
rosis.is. the ‘cause of the increase in average height observed in recent times, 

s. it may c possible to. use changes in height as an tidteakor of the heterosis 
* epnecte Ee be expected in intelligence. . 


ok 


he ' 
The second implication that I will mention concerns the possibility of 


= " changing human nature by seo PURecng the human gene pool. The substantial © 


heritabilities of almost all psychological ‘traits suggest that sucha “program : Fait 
« could be success ful-—vherbiolsgists ‘talk about such PORsTOLtelee they : 


a usualy blithely : assume that ‘almost any payeioiogical trait: is almost com-_ 
- . 6 gee ee E: 
% ae de Qe nthe genes, bu but: 5 paychologiste have usually been skeptical ne ee 


“ug this: cearaniues Te a new individual could somehow be produced t that was’ 


° . a 


an exact genetic copy of, say, Albert Einstein, would he grow up ‘to be like 

| the Einstein we admire or would he be someone’else? ‘The data suggést that ‘he - 
would, indeed; behave much like the former Einstein, but that he wduld also’ 
of . : . eee te 3 : " tos 


have a number of idiosyncrasies of his own. ar 


Man's character has, up until now, been shaped by the capricious forces 
. 7 : ° : : 


of nature, but he is about. to break out’ into a new era in which he will = 


° r 


intebligently control his own’ future evolutions ‘ Or perhaps we should just say. 
é = , a ‘a nae : é A 


x : ‘that ‘he will control.it without characterizing the-control as necessarily 
ft : : . > e , : 

* ° a , 2 
TREE MEAS: Hopefully, the current rapid Bronte of ‘the human population will ae 


\ i 
be limited by rational human dadiatona rather than by natural catastrpphe, and 3 


a ty 


these decisions will determine the future evolution of man. _ There will be 


evolutionary changes and the mot: far-reaching of these will be changes in 


. 


a ae ~ human’ psychology. Bi. : _ i B 
e . ik 
While we are still on the thteshold, papeitloztaks should ‘be cigtdring 
what might be the BOSE desirable ple of psychological eraits and: what ‘might 


‘be. the most humane methods of ene mankind in the dove ‘dineardons “This 


wis, not an easy task. The problem of ‘ati has been the ater agen hing, bl block , 


ee 


i engenics programs din the past, and it will become much more acute as popu- 
aansen pressures force intrusions into individual Feproductive detisions and 


as biological technology develo; s frighteningly powerful techniques of genetic °*. 


cy 


‘manipulation. — 


fwd 3 ; : . 
Perhaps the most reasonable proposal for a beginning ‘in the control .of 


a — 


eae mntntel 


ao aee sree ys 


-_hunan. evolefon-is-the method of ‘germinal choice that was proposed oe ‘the » 


late’ Nobel-Prize-winmling biologist, Hermann M Multef? (Muller, 3965). 


“n . ‘this method sperm is ‘collected from selected orcas men aii is kept 


_ + safaly_stared at_vory lob-tenperatures After tine permite an objective eve ———- 


oan " luation of the life of the’ donor, his sperm is made available to women who 
° | desire to conceive a child with it. Muller reasoned that this opportunity for 


- genétic: choice would be immediately adopted by those women now-relying dn 


more haphazard methods of artificial insemination, and, as its success was 


. 


GemnnnkEs bats leat couples would opt for the chance to raise an perepetonst 
t a 


z child. Multer suggested that, dn addition to the aiacies of genetic disease, 
the traits to be used ir alasitny donors be intelligence and cooperativeneas 


on’ the ground that these traits have been most responsible for successful 


human evolution in the past.. 
. Arig 


Rapid progress in’ biological cechidlows has already extended the poten- 
“ ; , : : 

; : tialities of the method of germinal choice beyond those discussed by Muller. ' 
: It <5 fiow bachatently feasibie' to sotieat ova as gettin sperm, from eens 
i * dono¥s a implant the fects kives ova in the uterus of the a a 


woman (Glass, 1972). With this foie of "prenatal adoption" 1 Ly eeanete - 


selection would be much more effective. ae a Pe 


Even more powerful biological techniques are on the horizon. Cloning . 
has been accomplished in certain amphibians, (Handler, 1970). The haploid 
2 F " : "| 


fhicleus can be removed from an unfertilized frog egg vand replaced by the dip- : 
- o ; , ? i ot a 
‘11/ By use of the term Syeenatal adoption" Glass (1972) intended to con- 
vey the idea that traditional family values would be preserved. He based this 
* assertion on the testable psychological hypothesis that parental emotions and 
-family conesiveness result from the experience dof the growth of the fetus 
', * within the “mother and its- “subsequent birth rather than from knowledge that the 
child carries the parental genes. 


° 


—— eee 1 ———__—_—_—_-—- 


.world moves on, and changes will occur, willy-nilly, To decide to do hothing _ 


wT 4 e 


be) 


ed 


oid nucleus of, a body | ete from a. _ttog embryo. Such- SCRE CT CEN EIEY in= 


‘toa normal frog with the same genetic constitution as the frog ances whoes 
body. cell provided ha: transplanted nucleus. Thus, a clone, a number of 


genetically identical individuals, can be produced: Bathougn the technical ; 


problems are formidable, ‘there seems to be no reason i petociese bh Bis the Prom __ 


° 


cess* cannot be extended: to man. ; 7 ‘ Ps , 


The means for genetic change are at hand and much more effective means | 


© 


will Likely become available in the not-too-distant future. Thus, the changes 


C) 


‘in human intelligence and pavblaaitey: that psychologists, educators and others \ 
have been inefi ectually Eeyore to bring about by envirormental anidvulacton? 
can probably be much more etiditivedy accomplished by genetic naka iuaantke 


_As Bentley Glass (1972) has suggested, perhaps it would be wise to pause on 


« 


the threshold long enough to consider which way we should go. However, the 


is just as fateful a choice as to. decide to ae something, and it should be as 


carefully considered... a 


. 


ry e 


=29- 
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Figure 1. intraclass correlations from twin studies of various abilities, Correlations 
’ obtained in each study for MZ and DZ twins are indicated by dots; the mean. 

correlation, weighted by the number of cases, is: indicated by an arrow below the . 
‘horizontal line representing the range of correlations for each trait. 32 ; 
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Figure 2. Intraclass correlations from twin studies of various interests. Correlations 
obtained in each ‘study for MZ and DZ twins are indicated by:dots; the mean pe 

‘ correlation, weighted by the number of cases, is indicated by an arrow below the 

“ horizontal line representing the range of correlations for each trait. 
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oe 
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y .Figure 3. ‘thtkeclase correlations from twin studies of various personality dimensions - 
‘Correlations obtained’ in each, study for.MZ and DZ twins are indicated by dots; 
the mean correlation, weighted by the number of cases, is indicated by san arrow 
below t the Nepigeshal line representing the range of correlations for each trait. 
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a Table 1 a 

. £ 5% a . ’ " 
' Mean Intraclass Correlations:from Twin Studies of Various Traits 
” Number | Mean Intraclass Cor. Difference r 


; ; -r 
Trait of studies | ee 
ff 3 7, 7 Tw, Bye, _ Mean Stand. Dev. 


Ability 


General Intelligence ° 
Verbal Comprehension 
Number ‘and Mathematics 
Spacial Visualization 
Memory , 
Reasoning, | ‘ 

Clerical Speed and Acc, 
Verbal Fluency 
Divergent Thinking 
Language Achievement. 
Social Studies Achivement 
Natural Science Ach. 


“ 


_ All abilities 
Interests 


‘Practical Interest 
Science Interest 
Business Interest 
‘Clerical Interest 
Helping Interest 

* Artistic Interest 


i 


All ‘interests 


Personality 


Extraversion-Introversion 30 
Neuroticism 

. Socialization 

Dominance . 
Masculinity-Femininity 
Hypochondriasis 

Conformity 

Flexibility 

_Impulsiveness 


All personality 


Note; Mean correlations are unweighted averages of the studies involved. 
Because most twin studies employ multiple ER ABUTER the sang twin sample. 


may. be represented : in several traits. 
4 - 


” 


° 


~35= 


- ‘Table: 2 
ay _' Median Intraclass Correlations for Various Trait Domains 
a ; : a , ie ; ie s tea ry 
" ; Sebvaclase Correlation . ‘ 
Trait .. Identical Fraternal Difference oF 
. General -Ability 6% 86 62 aah. } 
(NMSQT total score) ; we a 
Special Abtflities oy 52. 220° = ee, 
ge 4 8 (5 NMSQT subtests) —~ ° : ; ‘. 
' _ Activities S64 49 15 
* (17 activities clusters) : 
ene Interests 2. ete GeO 27 26 
(88 strong scales, eel 
(69 strong scales, female)'° ~ 4 
Personality : s 50 28 622 
(27 CPI scales) f 3 Pe “ 
Goals and Ideals. 37 . 220° 17 
.(31 clusters of life goal, ; : ° 
' ideal-self and interest eas ‘ 
Self Concept “ ; +34 100” +22 


(15. clusters of self 
concept ratings) 


“A 


ANmsQt is National Merit Scholarship Qualifying Test. 


: Table 3 woos . 7 = > 4 
| . — wt oy ' : a4 
it 
-Median Intraclass Correlations for Various’ Trait Toiniins ‘ 
~ 3 Corrected for ‘Unreliability of Measurement and Errors of Diagnosis < 


Intraclass Correlation ~ . 
Reliability _ 5 , 7 ; a4 ; 
of 


General Ability ym 95 92 63 29 


ae (NMSQT total score) - 
Special Abilities a3 ee 88 86 57 ; 29 
. (5 NMSQT subtests) . é 
Activities .70 > .93 68 625 
(17 activities clusters) _ ar 


‘ Intetests | ~ 65. “. 964 29 .35 
(88 strong penton male) = 
(69 strong scales, fenale) 


Personality “ -80 » 665 33, , +32 : 
(27 CPI scales) PA A 
‘Goals and Ideals - 465 059 229 230° 
(31-clusters of life goal, : 
_ ideal-self and interest items) var ‘ — 
Self Concept 465 55 ¢ 413 42 


-(15 clusters of self 
concept ratings) 
=¢ 


Vedian test-retest reliabilities estimated from data provided in the test 
Manual, when available, or from internal consistency reliability calculations. These 
values were used in cotrecting the intraclass correlations for aPEONUAS Lars 


A : . ” 
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% ; 


eae ’ Table * ‘: 
Correlation of Twin ee tmplied by. the: 
Corrected Tnpraniage Correlations Shown in Table 3 


° 


: Environmental Correlation 
Trait. ¢ 2. Identical __. Fraternal: Average «(I+F) /2 


General Ability — =o ae eal 275 
(NMSQT total score) ; : . 
Special Abilities . ; 65 68 - 66 
(5 NMSQT subtests) en ARN : 
Activities .. te .83 95 89 
' (17 activities Siaeeeene Pa ty 
Interests. 10 -.02 *.06 i an 
- (88 strong: scales, male), ; et 
(69 strong scales, female) ger 
Persgnality ‘ F = wh 3 } -08 .10 
(27 CPI scales) - : / . asi 
Goals and Ideals -.02 -.02 -.02 j 


(31 clusters of life goal, ow 5 

ideal-self and interest items) a Se 
/ Self Concept : ° -.12 042 -.27 1 
>* °(15 clusters of self - se . ; . 
concept ratings): ~*~ { : 7 Ba aN 


: 
a 


Note: . Environmental correlations were calculated tiie the torrected intra- 
class correlations in Table 3 using the formula in footnote 7. oe 
calculation for general ability assumed a heritability- of .70 
genetic correlation for fraternal twins of .57. The ane foe. 
‘all other traits assumed a heritability of .60 eis a. genetic corréla- 
tion for sraterasl., twins of .50. Z / 
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. ‘table 5 
Children Ever Boro to Women. 35 to 44 Years Old 
by Education of the Woman: 19690- arfd 1974 


rf 


‘ Number of | Children ever -born 
Years of school:completed .j|women, 1974 | -per 1090 total women 
: a ot oe (thousands) .| (including: single & 
ae a” [hae ’ | “childless) . 
1974 


4 years 


1 to 3° years 
‘4 years or more 


, oY 
“4 


° 
‘ 


Percentage. 
change " 
1960-1974 


‘ 


JUECSs Bureau ‘of the Census, Current Population.Reports, series ' 
Nos. 263 and .277. eae 
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